SUMMARY The densities of IgG-, IgA-, IgM-and IgD-producing immunocytes were determined by paired immunofluorescence staining and morphometric analysis in the lamina propria of normal appendix specimens. Normal colon specimens were used as reference material, mostly paired from individual subjects. The density (median of cells/mm2 lamina propria area) of IgA immunocytes tended to be slightly higher in the appendix than in the colon (1259 vs 962) and the same held true for IgM cells (71 vs 55). Conversely, the overall density of IgG immunocytes was much higher in the appendix than in the colon (95 vs 38). A striking feature was the fact that almost 50% of all immunocytes were of the IgG isotype adjacent to lymphoid follicles. It seemed justified to conclude, therefore, that the abundance of such follicles explains the overall enrichment of IgG-producing cells in normal appendix mucosa. These immunocytes most likely represent follicle derived B cells that have reached terminal maturation locally, whereas precursors generated from less mature memory clones probably emigrate and home ubiquitously to distant sites of the gut lamina propria where they develop into IgA-producing immunocytes.
Since the pioneering work of Crabbe and Heremans1 in the 1960s, several immunohistochemical studies have been published about the immunoglobulin (Ig)-producing immunocytes in normal adult large bowel mucosa ( Table 1 ). All of the reports agree with the remarkable normal preponderance of IgA immunocytes, but large variations appear with regard to the proportions of cells producing the IgM and IgG isotypes (3%-34% and 2%-35%, respectively). We have discussed elsewhere some of the technical problems that may explain these excessive discrepancies. 14 15 The variations are apparently independent of whether immunofluorescence or immunoperoxidase methods have been used and seem to be unrelated to the bowel segment studied (Table 1) . When attempts have been made to estimate mucosal densities of immunocytes (cells/mm2 lamina propria area), the discrepancies are likewise unacceptably large, even for IgA-producing cells (Table 1) .
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Rcceived for publication 26 Scptembcr 1985 The human appendix has been subjected to surprisingly few immunohistochemical studies despite the fact that its abundant content of organised lymphoid tissue suggests an active immunological state. Indiveri et all examined appendectomy specimens and reported e ual numbers of IgA and IgG immunocytes. Chen' found that the numbers of IgG-producing cells depended on the inflammatory stage; the lowest number (13%) appeared in specimens defined histologically as 'early stage'. Data for normal appendix mucosa have apparently not been published previously.
Our previous quantitative studies have been based on paired immunofluorescence staining recorded on double exposed colour slides.5 Ill We have now adopted mounting of tissue sections with medium containing paraphenylenediamine (PPD), a procedure that makes it possible to carry out prolonged and repeated observations directly in the fluorescence microscope without significant loss of staining intensity. '8 The aim of this study was to see partly whether it is possible to reproduce our previous quantitative reference data on immunocytes in normal large bowel mucosa by doing direct 667 IgD immunocytes were virtually absent in both mucosal tissues. In one patient there was a density of eight IgD-producing cells/mm2 in the appendix and 24 such cells/mm2 in the colon, whereas in the remaining samples we found only one cell.
When ignoring IgD immunocytes, the percentages of IgA-, IgM-and IgG-producing cells in the appendix were 87 3%, 5.6% and 7.0%, respectively (Fig. 3) . In the colon the same figures were 902%, (Fig. 4) ; almost 50(% of the immunocytes in this zone were IgG-positive (Table 4) . IgG immunocytes likewise tended to be enriched adjacent to lymphoid follicles in the colon mucosa but it contained too few ' In our laboratory previous studies of intestinal immunocyte populations have been related to a 'tissue unit' that constitutes a 6 tim thick and 500 gm wide mucosal block at full height from the muscularis mucosae to the lumen. 14 The included area of lamina propria will therefore vary among different specimens; the total immunocyte number per 'tissue unit' depends both on this variable and on the cell density. An average measure of the total local immunocyte response is thereby obtained, and in our opinion this is necessary for well founded evaluation of disease-associated changes. Comparisons based solely on cell density may provide false information to this end, a fact also pointed out by Skinner and Whitehead. 26 'Tissue unit' recording was difficult to apply on the appendix mucosa, however, because of its content of numerous lymphoid follicles. We therefore developed a method to determine the immunocyte density of the lamina propria in a representative manner, including all layers of the mucosa. The data obtained were remarkably similar to those reported previously from our laboratory for normal large bowel mucosa, both with regard to cell densities and isotype proportions ( Altogether, it seems that stimulated B cells with down-regulated J chain-expressing potential tend to remain locally. They apparently belong to mature memory clones and therefore express mainly IgG, whereas most members of relatively early memory clones probably emigrate from the lymphoepithelial structures after stimulation and differentiate to J chain-positive immunocytes at distant mucosal sites.3P
We found that the proportion of IgM immunocytes was similar in colon and appendix mucosa.
Soltoft et a13 reported 6*5% IgD immunocytes in the rectum, but like Crabbe and Heremans' and Brown et a16 we found almost no IgD-producing cells in the intestinal lamina propria. By contrast, salivary, nasal, and lacrimal glands contain a significant proportion of such cells, both normally and especially in selective IgA deficiency. 39 We have proposed that the tonsils and other lymphoepithelial structures of the upper aeroalimentary tract may supply glandular sites of this region with immunocyte precursors.38 39 There is no evidence to suggest whether the appendix preferentially supply a certain gut segment with such precursors, but experiments in rats have indicated that lodging of IgA immunocytes takes place mainly within the segment where they have been generated-that is, in the duodenum or in the colon. 4 
